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STUDIES IN THE VEGETATION OF THE PHILIPPINES. 
I. THE COMPOSITION AND VOLUME OF THE DIPTEROCARP 
FORESTS OF THE PHILIPPINES. 



By H. X. Whitford. 
{From the Bureau of Forestry, Manila, P. I.) 



SUMMARY OF CONCLUSIONS. 

I. The virgin forest area of the Philippines comprises approximately 
40,000 square miles or about one-third the total area. 

II. Seventy-five per cent of the virgin forest area (30,000 square miles) 
is covered with forests in which the members of the dipterocarp family 
predominate. 

III. The members of the dipterocarp family, comprising an average 
of 75 per cent of the volume, can, from a forester's and lumberman's 
standpoint, be divided into three tree groups, viz, the hard and durable 
yacals, the apitongs, and the lauans. 

IV. The apitongs and lauans can furnish by far the greatest amount 
of timber. The apitongs can be favorably compared to the hard pines 
in general mechanical properties, the lauans, to the soft pines. 

V. From many standpoints the dipterocarp family is to the Philip- 
pines what the pine and oak families are to the United States and other 
temperate countries. 

VI. Success in virgin forest growth should be measured in terms of 
bulk or bulk and annual increment combined. 

VII. The nearer the climatic, edaphic, and biotic conditions reach 
the optimum, the heavier the bulk of the forest and the simpler the 
systematic arboreal composition. 

VIII. If measured in bulk alone, some temperate regions as compared 
with the Philippines show greater success in forest growth. If annual 
increment is used in combination with bulk, the forests of the Philippines 
will compare favorably with forest growth in temperate regions. 

IX. If the tropics in general are like the Philippines in the above re- 
spects, they can be depended on to produce woods to compete with general 
construction timbers grown in temperate regions. 

X. An inventory of the forest resources of other tropical regions will 
give scientific and economic results of great importance. 
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INTRODUCTION. 

An estimate oi" the capacity of any region to produce and maintain a 
virgin forest presupposes a standard of comparison by which to judge 
success in forest growth. 

What is meant by success depends on the investigator's standpoint. 
Those who critically examine forest growth can, I think, be roughly 
divided into four classes. These are systematic botanists, ecological bot- 
anists, lumbermen, and foresters. The systematic botanist would usually 
consider the most successful forest to be that which contains on a unit 
of surface the greatest number of species of all kinds from the ground to 
the tops of the highest trees. On the above idea, variety in species and 
form are the main points considered. Thus the forest is composed of 
a great many species assuming in outline a great many forms, such as 
lichens, mosses, liverworts, herbs, epiphytes, parasites, climbing bamboos 
and palms and dicotyledonous trees. He usually brings his material 
together in the form of a "flora,"' associating plants in groups or families. 
Thus a qualitative analysis is made of the forest. The idea of bulk is 
expressed in vague terms, associated with different species, like "common" 
or "abundant," "a large tree," "a liana," etc. A brief description of 
the region usually precedes the lists of plants. This is the conventional 
idea of the tropical forests and those people, who disregard value as an 
element of success would place such a forest as the most successful in 
the world. 

The ecological botanist will consider habitat as well as vegetation. He 
will divide the forest into formations or societies, or types, corresponding 
to the different habitats, and then describe each forest type in greater or 
less detail, calling attention qualitatively, and more or less quantitatively, 
to the composition of the forest. He may or may not make an attempt 
to measure, or express in some way. the factors of the habitat. To him 
the best physical and biotic conditions produce the best or most successful 
forest which he calls a mesophytie forest. The idea of "succession" may 
or may not be considered. In the above ideas there is little or no attempt 
to measure the amount of vegetation per unit of surface, hence they may 
be designated as qualitative standards in distinction from the quantitative 
standards, viz, the standard of the lumberman and the forester. 

The lumberman takes into consideration "value"' as an element of 
success in forest growth. Any given forest would be judged by the trees 
suitable for his needs and the rest would be considered as "weed trees." 
As the cost of handling a large amount and a few kinds of lumber is 
less than in handling a small amount and many kinds on any given area, 
he desires to obtain a great bulk of one or of very few kinds of timber 
per unit of area. To him the most successful forest in the world would 
be the greatest amount of the most valuable timbers of the most con- 
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venient size best situated, so as to yield the highest profits to immediate 
utilization. 

The forester would inject into the lumberman's view the idea of 
increment for the sake of future yields and the possibility that the woods 
which he now considers as valueless, may, in a readjustment of market 
conditions, become valuable. In other words, the forester's standard of 
success is the earning capacity of the forest as a permanent investment. 

These four views, the systematic botanist's, containing the idea of 
variety associated (consciously or not) with bulk; the ecologist's, associat- 
ing the idea of bulk and variety with habitat ; the lumberman's, consider- 
ing the variety and bulk of wood necessary for his present needs; and 
the forester's, considering the variety and bulk for present and future 
use, are, I believe, fairly representative of the different standpoints of 
observing men who judge forest and forest conditions. An ideal studv 
of the vegetation of a forest would be a combination of all of these in 
which the vegetation would be arranged by habitats with the idea of 
succession recognized and the physical and other factors measured. A 
complete list of plants in each habitat could be obtained, the number 
(stand) of each species could be enumerated, the volume by cubic contents 
or weight of each plant ascertained, aud the market value of each 
merchantable kind could be estimated. 

Because of the impracticability of such a study, I propose to use bulk 
as measured in cubic contents as the standard of comparison by which 
success is judged in forest vegetation. By "bulk" I mean the amount of 
vegetable tissue (mainly wood) that is formed and maintained for a 
greater or less length of time. From this standpoint the unit of area 
(of a size large enough to be considered a "region") that produces and 
is able to maintain for some time the greatest amount of vegetable tissue 
per unit of surface is the most successful. I am purposely leaving out 
of account the idea of annual increment, principally because it is im- 
practicable at present to give any figures showing this. In a general way 
the influence of this element of success will be used in certain conclusions 
at the close of this paper. The measuring of the forest by weight per 
unit of surface would perhaps be a better standard of comparison. This 
could easily be obtained with the volume and specific gravity of each kind 
of wood mentioned. The idea of judging by value is disregarded because 
it would not be a stable standard of comparison. 

It is proposed to confine the discussions of the dipterocarp forests in 
this paper to the dicotyledonous trees and after a. preliminary discussion 
on the composition of the forest with a mention of trees of all sizes, to 
limit the studies to those trees above a certain diameter. That the 
forest is composed of plants other than dicotyledonous trees goes without 
saying. Most descriptions of tropical forests give, I think, undue im- 
portance to these other elements. Thus one gains the impression that 
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inr |«iim-. epiphytic orchid"- and ferns, insectivorous plants, large lianas 
and the lik« are the main feature- of tropical forest?, principally because 
tlu-i' form* are not a- a rule present in temperate regions and eon- 
<npientl\ are more apt to force themselves upon investigators from 
temperate region*. After all, these peculiar forms are only ornaments 
ihat a tropical climate permit.-. Stripped of their showy forms the 
tii»pi<al forests of the Philippine* are more nearly like temperate forests 
than they are dilferent from them. 

To mea-urc the t lit i re hulk of any forest is impracticable. It is 
lliercfore proposed to apph the methods used by lumbermen and foresters, 
w. r<»ugh cruising and valuation surveys. 

W hile tin- measurement of the merchantable "'bulk" of the forest is 
11 it h\ an\ means t ic entire bulk, yet for the purposes of this paper it 
« a be 1/tcd comparatively and will ghe a far better indication of what 
( -oMpris.es the main bulk than merely indicating the number of trees and 
other plants. It may be objected that the measurement of trees of mer- 
cl Jin table s '/e gives undue importance to those reaching that size, and 
that i'' thos< specie- that do not reach merchantable size were measured, 
the proportion of the entire bulk would be greatly changed in favor of 
the smaller species. It miist be remembered, however, that the large- 
rized ,-peeie- have small-sized unmeasured re}>resentatives and that the 
quanthy of the latter in most instance.- would be as great as the entire 
hulk of the other specie? that do not reach merchantable sizes. Then 
the great amount of bulk in the branches of the large trees would add 
greatly t > the hulk if the principal species. All things considered, it is 
believed that if the entire woody bulk of the forest could be measured 
the relative proportion of the principal family would be even greater 
than that shown in the tables given below. 

In nio-t of the discussions on the composition and volume given below 
no attempt is made to arrange the forests under discussion in "types." 
That "types" do exist is without question, but a discussion of such types 
and their composition and volume is reserved for another paper. 

routers in jut van i'kuvince. 

In a previous paper 1 by the author the results of a quantitative analysis 
of the arboreal composition of a number of measured plots was given. 
In tlx so no consideration of volume was taken other than that all trees 
under 1 meters in height were excluded. 

In order to give a more comprehensive idea of the volume, one 2 of 
the.-e tables taken at random has been copied and then rearranged. 

Table I illustrates the complexity qualitatively and quantitatively. 

' Whit fori], TI. X. The Vegetation of the Laniao Forest Reserve. This Journal 

1 ( ] !MKi i :{;:{ t:n ; r.37 os2. 

- Luc cii. fi.'iT. MS. 
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It shows that, on an area of 8,325 square meters (a little over 2 acres) 
there are 1,160 trees (representing 85 species) over 4 meters in height. 
Column A gives the number of trees and B the percentage of each. 

Table I. 



Name of plant. 



Name of plant. 



1. Diptcrocarpu* grand ifloriif 

Blanco - 

2. Shorea polyspermia Merr. _ 

3. Memeeylon rdulc Roxb. 

4. Aporom xpharridophora 

Merr 

5. ' Ternstrormia totptian F.- 

Vill. 

6. Dionpyras pilosanthera 

Blanco 

7. Santiria uitida Merr 

S. Calophytlum blavroi PI. & 

Tr 

9. Pndarme eontorta Merr. A: 
Uolfa 

10. Cyclostntinn micraphyllum 

Merr. 

11. Etttf nia glaucicalyx Merr. __ 
VI. Cinnamomum mercadni Vid. 

13. A p a r o ■« a sgmplocozijolia 

Merr 

14. Semecarpus p errottelii 

March 

15. Hoprtt acuminata Merr. 

16. Quercus sp. 

17. Kayea pauicidntn Merr. 

18. Litchi philippinensis Radlk. 

19. Pkctronia riridi.< J S\exr 

20. Euphoria ciwrra Radlk 

21. Shorca yuim Blume 

22. Ellipanthn* luzoniensis Vid.. 

23. Symplocosoblongifolia Rolfe_ 

24. Vatica mangachapoi Blume - 

25. Baccaurea tdravdra Baill.__ 

26. Eugenia sp. 

27. Paudaims luzoniensis Merr. 

28. Anisoptera ihurifera Blanco. 

29. Calophytlum n hitfordii Merr. 

30. Gonoraryum calleryamim 

Becc 

31. Ormovia catavi nxis Blanco. _ 

32. Knema hclerophylia Warb._. 

33. Excoeearia philippiuensis 

Merr 

34. Dimorphocalyx longipes 

Merr. 

35. Kopsia longiflora Merr 

36. Litsea luzoniea F.-Vill 



2.6 
2.2 
2.0 



1.9 
1.7 

1.6 



. Litsea fulva F.-Vill 

. Myrustica philipptnsis Lam. __ 
. Sideroxylon d u cl it an 

Blanco 

. Talauma villariana Rolfe 

. Antidesma ednle Merr. 

. Fir »8 sp. 

. Aglaiaharmsiana Perk. 

. Ch a m perei a mm ingiana 

Merr 

. Eugenia zip 

. Eugenia sp 

. Grewia sfylorxtrpa Warb. 

. Mangifera altissima Rlanco___ 
. Pygcum glandutosum Merr.. . 

. Shorra sp 

. Stercutia b re rip el iolata 

Merr 

. Linociern sp. 

. Vnona clusijfora Merr. 

. Aglaia bordenii Merr. 

. Albizzia prorera Benth. 

. A rdisia p h i I i p p i n t n s i >■ 

A. DC 

. Artocarpus c o m m u n i .< 

Forst 

. Buchanan ia arborescent Bl 

. Citrus fiysirix DC. 

. Cyathocalyx globosus Merr... 
. Dipteroearpus vernicifluus 

Blanco 

. Ficus sp. 

. Ouieja sp. 

. Ixora sp. 

. Ixora sp. 

. Memeeylon sp. 

. Miehelia eumingii Merr. 

& Rolfe 

. Mitrephora merriliii C. B. 

Rob 

Fahudia rLoml>oidea Prain 

Palaquium tcnuipctiolatum 

Merr. 

Rrtndia sp. 

Shorea sp 

, Voacanga sp 

to 85. (unknown species) 

Total (85) 1,] 



a The following have less than 1 per cent. 
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Hut when judged from the standpoint of size a quite different im- 
jnv-vjou is obtained. By that standard, we should note that of the 1,1G0 
trees only (about 11 per cent) reach merchantable size (30 centi- 
meters in diameter), that 409 of these (35 per cent of the whole number 
or 50 per cent of those that may reach merchantable size) arc of one 
botanical family (the Diptcrocarpaceae) . 

Table II allows the species and number of the dipterocarps found 
in the above mentioned plot. 

Tabi.k II. 



Nairn- of plant. 



Name of plant. 



Num- 
ber. 



Dipt' i nrnrpii* yrawliitorin? Blanco 

Shtir<a]nitij*i»rmn Merr. 

ptntarmf contortn Merr. «.V Uolfe -- 

Hoped acumiuatd M«-rr. 

Short u (jui*o HI nine . 



Jhj Va/ira manffarliap'ii Blnmc. 

131 Anixoplatt thurift m Rliinco . 

41 Short a spp. ....... 

•JO Diptt rornrjttiK vfruirijliiuH Blauoi 
V1 Total 



It will be seen that of the Diptcrocarpaceae, two species, Diplerocarpus 
grandi flora* and Shorea polysperma, have 31G representatives or about 
38 per cent of the total number of trees that may reach a merchantable 
diameter of 30 centimeters. 

The following table shows the proportion of the other trees mentioned 
in Table I by families that may reach merchantable size when mature. 



Name of plant. 



Name of plant. 



Theaceae: 
I 'ft rtmtrormin toijuinn F.-Vill. 

Khenaceak: 
IHt>*pyro* pUtmnuthcra Blanci; 

Hi J'.sei:a< eae: 
3 ^tiittirin uilitla Merr. .. . . 

' i UTT1 1'KRA K: 
\. < '(i(t)phytlum hltvnroi P). A: Tr. 
.V I'atopJijillum lrltilftirtlii Merr. 

M yutaieak: 
(>. Entiniin tjluuvicatyx Merr. 
7. Kutjrnia sp. 
h. hntjfnm up. 
'.). Kutjenin sp. 

Latr.m'Ea k: 

10. Cimiamomum nit rcnttni Vid. 

11. Ulzra luzon'wa F.-Vill. 

12. Ut*t afulra K -VIU. . 

Saj-inpateae: 

13. l.iichi pliilijipintwif Kadlk. 

14. Euphoria tint rcn Kadlk. . . .. 



Anacakdiaceae: 
l.Y SfiHrrarpus prrrttttetii March. 

10. Mant/i/era nltissima Blanco 

17. Iturhonanui (irborcscrrts Blnmc. 

Kacaikae: 
is. Qui icttxs]}. ... 

Conna uaceae: 
lit. Kltipaulhns luzonimsis Vj<]. 

M yiii.sticaceae: 

20. Kntmnhtlr.rophyUa Warb. 

21. Myrisficti philippfiixix Lam. 

Legiminosae: 

22. Onitonia raltumxie Blanco... . 

23. Jlbizzia procrrn Bentli. 

'J I. 1'ahiittia rhtnnhtiUU a Brain 

Uacinaceae: 
2"\ (ionocarijum cnUeiyoutnn Bccc. 

Saj'otai eae: 
'Jfi. Sith rosylon tludilan Blanco. . 
27. Palxiquiam ten uiprtiolatum 
Merr. . 
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Table III — Continued. 



Name of plant. 



Number. 



Name of plant. 



Number. 



Meliaceae: 



Rosaceae: 
82. Pygeum glanrluionum Merr. 

Mokaceae: 
33. Artocarjjus communis Forst. 



28. Aglaia harmsiana Perk. 

29. Aglaia bordcnii Merr. _. 



3 



30. Champereia eumingiana Merr 



Anonaceae: 
34. Cyathocalyx globulus Merr. 



Tiliaceae: 



31. Giru-ia stylocarpa Warb. 



Total 



417 



While all the trees mentioned above may in exceptional cases reach 
a diameter limit of 30 centimeters, as a matter of fact most of them will 
reach when mature not over 40 centimeters in diameter and very few of 
them have the power to reach the diameter and height of some of the 
dipterocarps. 

If bulk were taken into consideration the proportion of the dipterocarps 
would be much greater. This will be shown in another connection. 

The 334 remaining trees that can not reach, when mature, 30 centi- 
meters in diameter will not average over 15 centimeters in diameter. 
Strange to say, while 40 species are represented in these, the vast 
majority of them are distributed among species of the Euphorbiaceac and 
Melastomataccae. Thus Memecylon edule Eoxb. (Mcla&tomataceae) is 
represented by 94 trees, and Aporosa sphaeridophora Merr. by 81, Oyclos- 
tcmon microphyUum Merr. by 30, Aporosa symplocosi folia Merr. by 22, 
and Baccaurea tctrandra Baill. by 10. The last four named belong to 
the Euphorbiaceae. 

It might be argued that plots adjoining the one given above might 
greatly increase the number of species. While this is true to a certain 
.extent, yet the possibilities are not great when it is known that on the 
Lamao Forest Reserve comprising 4,426 hectares and ranging in altitude 
from sea level to 1,406 meters there have been listed so far 548 tree 
species. This covers the trees of all habitats from those where introduced 
tree species are found to the mossy forests on top of the highest peaks. 
It is to be expected that the variety of habitats thus represented would 
bring about a variety in tree species peculiar to those habitats. Thus 
beach and mangrove habitats show distinct sets, river bottoms others, the 
mossy forest and various types of dipterocarp forest still others. It 
should be noted here that all eight of the dipterocarps found on the 
Lamao Forest Eeserve of 4,426 hectares are also found on the plot given 
above comprising less than one hectare. At the time I wrote the "Vegeta- 
tion of the Lamao Forest Reserve" the significance of the above did not 
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appeal to me as mv studies had not been extensive enough to reach 
certain conclusions that have since become apparent. 

The figure* given above, showing that about 50 per cent of the actual 
number of trees over I meters in height on one hectare are members of 
one family, are .significant not only from an ecological standpoint but 
froio a lumberman's standpoint. 

.Since they were compiled, \arious parts of the Islands have been studied 
in detail and still larger areas lave been visited so that the conclusions 
reached herein have solid foundations. The work of other men cooperat- 
ing with me shows similar results. 

Pre\ioiM to my work on the Lamao Forest Beservc, Bryant" made 
\al nation surveys on the Lamao Piver basin, in Bataan Province. In 
general, his figures show the predominance of the dipterocarps both in 
stand ami bulk. His statement concerning this family is as follows: 

"In the region south of a line drawn from Bagac on the. west coast to 
Lamao to the east coast, an area of approximately 05,900 acres, * * * 
a detailed examination was made of the forest. In this part of the 
province the family of the Diptcrucarpaccav reaches a fine development and 
constitutes the bulk of the merchantable timber." 4 

I r n fortunately for the purposes of this paper all trees of a merchantable 
size were not considered by Bryant so the exact proportion of dipterocarps 
to all others can not be given. 

A recent estimate of the stand and volume of all timber over 40 centi- 
meters in diameter was made on a tract of land covering approximately 
50 hectares near Li may, Bataan Province. This tract is immediately 
adjacent to that covered by Bryant. All trees on this tract above 40 
centimeters were counted and the volume was obtained by the sample tree 
method. The altitudinal range is from 170 to 425 meters. The follow- 
ing <hows the stand in this forest: 

3 Preliminary report on working plan of Bataan Province. Report of the 
Huivaii of Forestry of' the Philippine Islands, from July 1, 1901 to September 
2, ]!>02, from the Report of the Philippine Commission, pp. 4S3-500. 

* Loo. eit. p. 4S4. 
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Table IV. — Stand on 50 (49Jf9) hectares on Limay (Bataan) tract — all trees 
40 centimeters and over counted. 



Scientific name. Common name. 



Dipterocarpaceae: 

Dipterocarpus grandifiorus Blanco Apitong 

Dipterocarpus vrmiciflnus Blanco Panao 

Paitacmc contorta Merr. cfc Rolfe White lauan.. 

Anisoptrra thurifera Blanco Palosapis 

shorea polysperma Merr. Tanguile 

Shorca guiso Blume Guijo 

Total Dipterocarpaceae 

All others 



Number 




of trees 


Per 




cent. 


hectare. 




-J 1 


17.3 


19.6 


28.6 


4.6 


6.6 


5.1 


7.3 


.8 


1.1 


42.1 


60.9 




39.1 


H9-.1 


100.0 



Among the others the following were noted : 

¥ agaceae-Q ue reus spp. ; Ulmaceae- Celt is sp.; "SloRACEAE-Artocarpus communis 
Forst., Ficus variegata Blume and other Ficus spp.; Olacaceae-#Z rombosia 
philippinensis Rolfe; Axo~SACEAE-Xylopia dehiscens Merr., Cyatlwcalyx globosus 
Merr.; MYRiSTiCACEAE-J/i/n'.srica philippensis Lam., Knema hetero-phylla Warb.; 
Lauraceae-C'ih wan* owwm mercadoi Vidal, Litsea spp., Endiandra coriacea Merr.; 
RosACEAE-Pyyet/w glandulosum Merr., Parinarhim griffithianum Benth.; Legumi- 
xosAE-Pithecolobi-nm acle Vid., Adenanthcra intermedia Merr., Parkia roxburghii 
G. Don, Pahudia rhomboidea, Prain; Burseraceae -Canarium spp., Santiria nitida 
Merr.; ~Meliaceae-D ysoxylum spp., Reinwardtiodendron merrillii, Amoora spp., 
Aglaia spp.; PoLYGALACEAE-Xanf/eop/ii/Z/iim sp. ; EuPHORBiACEAE-#i'$c/io/ia tri- 
foliata Hook., Macaranga bicolor Muell.-Arg., Macaranga tanarius Muell.-Arg., Eu- 
dospermum peltatum Merr.; AxAQKRDiAQEAE-Mangifera altissima Blanco, Draconto- 
melum cumin gianum Baill., Dracontomelum dao Merr. & Rolfe, Koordersiodendron 
pinnatum Merr., Scmecarpus perrottetii March.; SAPiNDACEAE-2?ttp/ioWtt cinerca 
Radlk., Pometia pinnata Forst.; RHAMXACEAE-Zi^y/j/i^.s zomilatus Blanco; Ster- 
CTJLiACEAE-P/erospemwm spp., Pterocymbium tinctorium Merr.; Dilleniaceae- 
Dillenia philippinensis Rolfe; GuTTiFERAE-Cato/j/iJ/ZZww blancoi PI. & Tr., Galo- 
phyllum whitfordii Merr.; DiPTEROCAP.PACEAE-#opc<t acuminata Merr., Yatica 
mangachapoi Blanco; DATiscACEAE-OcioweZes sumatrana Miq.; Lythraceae- 
Lagerstroemia speciosa Pers. ; Co ire ret a ceae-T erminalia spp.; M yrt aceae-.E it gen ia 
spp.; SAPOTACEAE-ZZZine rami flora Merr., Palaquium luzoniense Vid., Palaquium 
tcnuipctiolatum Merr.; Eben ace AE-Diospyros pilosanthera Blanco; Apocynaceae- 
Alstonia scholaris R. Br.; Verbex aceae- Yitex littoralis Decne.; Bigxoxiaceae- 
Raderinachera pinnata Seem. 
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On 1 1 1 above mentioned plot there wen? counted in all 3,458 trees; of 
thc-e 2,110 belong to the enumerated dipterocarps (IJopca acuminata and 
\'atira matifjachapoi not being included) and the remainder 1,8*18 dis- 
tributed among the remaining of which the list given above is fairly 
representative. An examination of this list shows thai there are included 
V f > families and over 00 species. 

The following table gives the volume on the Limay tract: 

Table V. — Volume on ~>0 (-'/.'>.'/.'') hectares on the Limay ( Itataan) traet -all 
tret's .'f0 centimeters and orcr included. 



Cubic 

eiciililic name Common name. "ppr'" 8 

hectare. 



OH'TKHCM A KI'Ai'KA K: 

Ihplrnicarpu* grauditlnrnx Blanco Apitohg. . . 

J)iplt mcarpus miucijluu* Hlanco 1'annu-. ( 

/'< niarvu O'ttlnyla Mcrr. \- Kolfe . White lauaii. _ c.(j..i 23.3 

Ani.iojtOra Uutrijt ra Hlanoo Palosapis . _ 28 y. s 

>tiona iHdyxprniw Jlerr. „..___ . Tnngnilc _ If> 5.C 

stionti giitm Hliiinc Ouijn ... 4.) 1.5 

Total lUplnurarpnntu __ _ . 196.2 i',S.x 

\11 others . S9.0 31.2 

Total ... _ 2N5.2 11)0.0 



Tables IV and A' show that 00.9 per cent of the stand and 6S.S per 
cent of tbe volume respectively on the above tract are composed of six 
species of Diylerocarpaceae, and that three species, viz, Diyierocarpus 
(jraiuliflorus, Diytrrocaryus vcmicifluus and Pctitacmc contorla form 45.9 
per cent of the stand and 51.9 per cent of the volume. 

FORESTS ON A DELTA PLAIN IN MTNDOHO. 

In cooperation with M. L. jlcrritl, a tract of land on the east coast 
of Mindoro comprising some 55 square miles was examined. This is 
a delta formation, slightly raised, forming a number of different physio- 
graphic units. Corresponding to these are distinct vegetative types. 
In this connection it is not important to distinguish between these. 
After some intensive study to learn to distinguish the numerous kinds of 
trees found on the tract, valuation surveys were run by what is known 
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as the strip method. All through the work botanical collections were 
made, by felling trees if necessary, in order to check up the identifications. 
Thus such identifications as were made were checked up in Manila and 
those that could not be made were determined by systematic botanists. 
Thus a fair idea was obtained of the composition of the forest. 5 

Tables VI and VII show the stand of timber on two types on the 
Mindoro delta plain. (All trees over 40 centimeters were measured.) 

Table VI. — Narra type (average of 28 Jf hectares.) 



Scientific name. 



Common name. 



DlPTE ROC A R PA CE A E : 

Pentaemc conlorta Merr. & Rolfe White lauau__. 

Short a guiso Blume Guijo 

Diptcrocarpm sp. Apitong 

Dipteroearpus affinis Brandis Hagachao 

Total Diptcrovarpacear 

Lkoumixosae: 

Ptevocarpua indirus Willd. Narra 

Anacardiaceae: 

Koordcrsiodcndron pinnalum Merr. Amuguis 

Drarontomclum dao Merr. & Rolie Dao 

Mejjaceae? 1 Agupanga? 

Cohbretaceae: 

Tevminalia pftlucidn Presl Malagabi 

Terminal in minis Presl Saeat 

T<rminalia rduli* Blanco ("alumpit. . _. 

Bi'rseraceae: 

Canarium luzonicum A. Gray 1 Pili 

< 'anarium ritloxuni F.-Vill. Pagsahinguin . 

Ulmaceae: 

Crttis sji Malaguibuyo __ 

All others « 



Number 
of trees 

per 
hectare. 


Per 
cent. 


14.811 


22. 23 


4.243 


6. 37 


•>. 555 


3. S3 


.450 


.68 


22. 059 


33.11 


4.7(i9 


7.16 


4. 702 


7.06 


3. 395 


5. 10 


4.709 


7.07 


| 1.322 


1.98 


| 1. 048 


1.57 


3. 126 


4.69 


21.49S 


32. 26 



Total . 



5 For a more detailed statement of the composition and character of this forest 
see Merritt, M. L. and Whitford, H. N. A Preliminary Working Plan for the 
Public Forest Tract of the Mindoro Lumber and Logging Company, Bongabon, 
Mindoro, P. I. Bureau of Forestry (Philip.) Bulletin 6 (1906) 1-55. 

°See Merritt & Whitford I c., 53-55, for list. 
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Taiu.i: \ II. Hagaehac type (average of JJf Juctares.) 



Scientific name. Common name. 



Number 
of trees Per 
Iter cent, 
hectare. 



1'IPTKIKX AKI'At kak: 

I'mtm-nu mnt'H'ta Merr. A Rolfe White latum 11. Old 1H. 2X 

WphrormpHsiiiruuxlirniuUs Hagaehac . .... 10.519 17.45 

Shnrea Minnie . (iuijo . 3.33S 5.5] 

fUplAruraiptms^ Apitong .141 .23 

Total Jh'ptanearjmveac ... 25. OH 4 1 . ">o 

LElifMINOSAK: 

Hirneatims imHi'ia f Willd. Nnrra ... .50* .95 

Anaiakoiaceak: 

h'imnlrri>to(lnnlron pinnahtm Mcrr ... Amiiguis 3.025 6.01 

Drat ontomf him dao Merr. & Kolfe Dao _. 3.907 6.4* 

Mkuaceak? _ Agupanga 0 6.326 10.50 

L'l.MAf'EAE: 

fWf/xsp Malaguibnyo 3. 12S 5.19 

KfHSERACEAE: 

Vannrinm Inzoniann A. Gray _ i Pili "l 

Canarimi, rillosum F.-Vill. j Pagsahingnin .... J 1 ' M 

Co.mbketaceae: ( 

Tnminalia ptlluctdn Prcsl Malagabi 

Tennimilin iiihvs Presl Sacat 

Terminalin eduli>> Hlaneo Calumpit 

All others 15.352 25., 

Total 60.20* 100 



it will be seen by the above that in the nana type approximately 22 
trees out of every 6(J and in the hagaehac type 25 out of every GO trees 
per hectare are dipterocarps or respectively 33.11 per cent and 41.50 
per cent of all trees over 40 centimeters. 

Unfortunately for the purposes of this paper the volume tables pub- 
lished in Bulletin <>, showing the cubic contents of timber per unit of 
area do not include all of the species. But the results given below show- 
ing the proportion of dipterocarps are not far from the actual proportion, 
for a large per cent of the species not mentioned show a maximum 
diameter of not over 15-50 centimeters and short holes usually one-fifth 
to one-third the length of the boles of the dipterocarps. Four species, 
JJrarontotnrlam, agupanga and two species of Canarium mentioned in 
the stand tables are not included in the tables below. Agupanga has a 
short bole usually about one-fifth the length of any of the dipterocarps 
of the same diameter. While the bole of the Canariuni is somewhat 
longer yet the number of trees per hectare is small. Neither agupanga nor 
the Canariums attain the maximum diameter of the dipterocarps. Dra- 
cortlonielum dao on the other hand, reaches a maximum of 110 ccnti- 
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meters, the maximum of Pentacme 'contorta, but the bole is invarial 
shorter in trees of the same diameter. 

Tables VIII and IX show the volume in the two types mentioned 
Table VI and VII. 

Table VIII. — Xarra type. 



Scientific name. 



Common name 



Dipterocarpaceae: 

Pentacme contort a Merr. & Rolfe... __ White lauan.. 

Shorea guiso Blume Guijo 

Diplcrocarpvs sp. Apitong 

Dipterocarpitf* affinis Brandi.s Hagachac — 

Total Dipterocarpaceae 

Leguminosae: 

Pterocarpus indicus Willd. Narra 

Axacardiaceae: 

Koordcrnodendron pinnatum Merr Aniuguis 

Combretaceae: 

Terminalia pcllucida Presl Malagabi 

Terminalia nitenx Presl 1 Sacat 

Terminalia edulis Blanco Calumpit 

All others (estimated) 

Total 



Average 

per 
hectare. 


Per 
cent. 


Cubic 
meter*. 




62. 55 


37 


14.90 


S.8 


11.03 


6.5 


2. 39 


1.4 


90.87 


53.7 


12.50 


7.4 


12. 08 


7.2 


J 3. 75 


2.2 


50. 00 


29.5 


169.20 


100 



Table IX. — Hagachac type. 



I Average p 

Scientific name. Common name. per „ ont 

hectare. cem 







1 Cubic 




Dipterocarpaceae: 




meters. 




Pentacme. contorta Merr. & Rolfe 


White lauan 


42.4 


28.1 




Hagachac - 


43.3 


28.7 


Shorea guim Blume _ 


Guijo _ 


13.7 


9.1 
.1 


Dipterocarpus sp 


Apitong 


1 2 


Total Dipterocarpaceae 




99. 6 


66.0 


Leguminosae: 










Narra 


1.3 


.9 


Axacardiaceae: 








Koorderaiodendron pinnatum Merr. _ . 


Amuguis 


7.9 


5.2 


Combretaceae: 










Malagabi 








Sacat _ 




1.3 


Terminalia edulis Blanco 


Cftlumnit 




All others (estimated) 


_ _ 40.0 


26.6 








Total 




150.7 


100 
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The tigures show tin- percentage i»f bulk of the diptcrocarps in the 
two types t<> he respectively .">;*.? per eent and <iG per tent, n percentage 
that is much higher than that of the stand, indicating that the* volume 
of these trees averages higher than that of tlu* other species. 

FOUKS'IS IN NdKTHEUN NEdliOS. 

On the lower slopes of Mount Silay, Xegros, is a large body of timber. 
In cooperation with IT. I). Kverett. this region was investigated. 

The work was done on a lumber concession containing about tt>,0OU 
hectares of solid dipterocarp forest. The tract lies on the lower slopes 
of Mount Silay just back of the coastal strip of cultivated sugar lands, 
here about in kilometers wide. It is situated on both sides of the lliinu- 
gaan liiver. The land is characterized by gentle slopes, with alternating 
ridges ; the elevation ranges from ;><> to ;U0 meters. Small streams and 
arrovos are scattered profusely over the tract. 7 

The methods used in estimating the stand and determining the com- 
position of the forest were identical with those in Mindoro. 

Tables X and XT show the stand and volume of the forest. 

Table X. — fittnul of trees \() ccntimcnters and over i)i diameter in northern Xegros 
(average of oJt.Go hectares). 

Number 

Scientific name. Common name. "^per^ Percent. 

hectare. 



D i it k nor a h »*a r k a K: 



iHjrff rucnrjtue amndiflonis Blanco 


A pi I on x 


19. 1o.h 


23. 6 


Short a f n rfu racra M iq. '.' 


Aim on lauan... . 


1(5.178 


19.9 




Tangutle . 


11.32 


13.9 




Red lanan 


20. S")4 


2.">. 7 


Venlavme rrmhrtn Merr. A: Rolfe ... 


White lauan 


j 5.114 


f,.3 


I'arnxliort fi plicata Brandi.s 


Bagtican lauan 


Total Dipbroearpnetnc 




72. (.24 


89. 1 


All others . . 




8. 626 


10. C 


Total _ 




HI. 250 


100 







The significance of these figures, showing a dipterocarp stand of 7?.6"24 
trees per hectare out of a total of Si. ?."><) and a percentage of S!).4 needs no 
comment. 

Diospyros tiiintfanaensis Merr. ( I'Jbettareac) and \ itc.r aheniiana 

7 Everett. II. 1). ;in«l YYhitfonl, II. N. A Preliminary Working plan for the 
Public Forest Tract of the Insular LumlxT Company. Negro* Occidental. P. L. 
Hiireau of Forestry (Philip.) Hull. 5 MlMHi) 1 54. 



STUDIES IX THE VEGETATION OF THE PHILIPPINES, I. 713 



Merr. (Verbenaccae) with a stand of 1.4 and 0.95 trees respectively per 
hectare are the only two other species of any numerical impoitance in 
this forest, though the following species occur very scattered: Hopea 
philippinensis Dyer and Hopea acuminata Merr., (Dipterocarpaceae) , 
Calophythnn sp.. (Guttifcrac) , Eugenia spp., {Mijrtareae) . Canarium 
sp., and Santiria nitida Merr., (Burseraceae) , Palaquium spp., (Sapo- 
taceac), Tenninalia spp., (Combretaceae) , Koordersiodendron pinnatum 
Merr., Dracontomelum dao Merr. cv. Rolfo, Mnngifera aWsxima Blanco, 
(Anacardiaceae), Macaranya tanarius Muell.-Arg., (Euphorbiaceae), Dil- 
lenia sp., (Dillemaceae) , Neolitsea sp.. (Laurareae) , and Artocarpus com- 
munis Forst., (Moraceae) . 

The volume of the dipterocarps is given in the following table. The 
minor species are not included in this estimate because of their small 
numbers and comparative unimportance. 

Table XI. — Volume per hectare of the six principal specks .\0 centimeters and 
over in diameter on a tract in northern Xegros (arerage of oj.ftf hectares). 



Average 
Common name. per 
hectare. 



Diphrocarpus grandiflorus Blanco 

Shorea furfur ace a Miq. ? 

Shorea polysperma Merr 

I Shorea sp 

Pent acme contorta Merr. & Rolfe _ 

I Parafhorea plicata Brandis 

Total 



While the figures of the stand show S0.4 per cent of dipterocarps it 
is estimated that the six species given above comprise more than 95 
per cent of the total bulk of the forest. 

FORESTS IX AltOKOY REGION. MASBATE. 

On a detail to investigate the forest resources of the Aroroy mining 
region in Masbate rough estimates of stand were made. This study, 
comprising 200 square kilometers, is more than half in forest. The 
topography is rough and consists of sharp ranges of hills and higher and 
more resistant peaks. The hills are about 125 to 150 meters in altitude 
and the highest peak is 362 meters. Approximately 80 per cent of the 
forested area, distinguished as the lower slope type, is distinctly diptero- 
carpous in nature. 



Species. 





Cubic 




meters. 


Apitong . 


66. 63 


Almon .. . 


92. 02 


Tanguile _ . 


59.93 


Red lauan 


, 185. IS 


White lauan 


| 25.23 




Bagtican lauan.. 





714 



wnriToiii). 



Tin- following shows its character: 

Taiilf XII. — Stand of trees SO centimeters and over in diameter on the loicer 
slopt tiffie of the Aroroy region, Mashate (average of 16 acres). 



nititie name. 



Average 
number 

Common mime. of trees 
per 
lieetare. 



1 'IITKKOOA KPACKA K: 

I'mtixhuirn plieatn Krantlis ... 
Short a i/hmo Hlume 

( 'o.m hi: ktai eak: 
Ttrminalia </ua<t> ialafa Merr. 



Stei:<ti.iaceae: 
rutin blmtcoi Knife 



Bagtiean Ihiiiiu. 

.. Guijo .. 



Magalipne . 



Stt , 

A N A <'A Kin ACE A E: 

Draeontomrhim duo Merr. «V Kolfe Duo 

h'oordertiodauiron pinnatum Merr Amngnis . 

Leo i minosak: 
1ft Twin jjuk indicus Willd. .. Nairn 

Olacaceae: 

stromhosin pldtippitiettsi* Kolfe .. Tamayuiin 

All others 

Total 



14.o 17.4 



It is thus to be rioted that 17 trees out of 83, or approximately 57 per 
cent of the stand, belong to two species of the dipterocarps. A discussion 
of the other types of forest in this region is reserved for another paper. 

FORESTS OF THE ZAMBOANGA PENINSULA IN MINDANAO. 

In cooperation with W. I. Hutchinson, the forests of a lumber con- 
cession located at Port Banga at the head of Zamboanga Peninsula on 
the Island of Mindanao were investigated. The work here was similar 
to that accomplished in Mindoro and Negros. This tract, comprising 
355 square kilometers, has about 52 per cent (or 186 square kilometers) in 
virgin forest. Of this, 1(5,114 hectares or 86.37 per cent is forest in which 
the dipterocarps predominate. 

The topography of the region is rough and broken. U is composed 
mostly of low irregular ridges 15 to 100 meters in height extending into 
headlands bordering on the sea. These lead inward to the base of the 
mountains. The rivers arc small and beyond tidal limits are hill streams 
with canon-like valleys whose beds are full of bowlders and rock outcrops. 
Tables XI J I ?ind XIV show thu stand and volume on two types. 
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Table XIII. — Stand in yaeal type — trees J/0 centimeters and over in diameter- 
Port Banff a, Zamboanga, Mindanao: (average of 51.17 hectares). 



Scientific name. 



Dipterocarpaceae: 

llopea plagata Vid 

Pentacme contorta Merr. & Rolfe 

Parashorca plicata Brandis 

Diptcmcarpus sp. 

Shorea guiso Blume 

Vntica sp. 

(?) 

Shorea $(ji«ti/>ata Turez. ? 

Shorea furfnmcea Miq. '? 

Unpin ? sp. 

Total lUplcrocarpumtc 

Stepxtuaceae: 
Tarricfia juvanica Blume 

Legumixosae: 
h'ingiodendron alternifolinm Merr. & Rolfe. 

All others 



Common name. 



Yaeal.. 

White lauan 

Bagtican lauan. 

Apitong 

Guijo 

Narig 

CaJunti lauan ... 

Danlig lauan 

Almon lauan 

Malayaeal 



Lumbayao . 
Batete 



Average , 
number Percent 
of trees of total 
per stand, 
hectare. 



7.24 

3. 875 
3.335 
2. 535 
2.38 

2. 175 

1.02-", 



15. 59 

9.10 

4.87 
4.19 
3.19 
2.99 



3. 59 
33. 785 



4. 51 
42. 47 



Total. 



Table XIV. — Stand in lauan type — trees JfO centimeters and over in diameter- 
Port Banga, Zamhoanga, Mindanao: (average of lo hectares). 



.Scientific name. 



Common name. 



Average 

number Per cent 
of trees of total 
per stand, 
hectare. 



Dipterocarpaceae: 

J'i ntacmc contorta Merr. & Rolfe 

Paraskorui plicata Brandis 

shorea ttqnamaia Turcz. ? 

Shorea furfnmcea Miq.? 

Dipterocarpus sp 

(?) 

Jlopea fsp 

Shorea guiso Blume 

llopea plagata Vid 

Vatica sp. .. 

Total Diptfrocarpai'eac 

Sterculiaceae: 
Tarrirtia javanica Blume 

Legii.minosae: 
h'ingiodendron alternifolinm Merr. <fc Rolfe_ 
All others 



Bagtiean lauan. 

White lauan 

Danlig lauan . .. 
Almon lauan... 

Apitong .!. 

Calunti lauan 

Malayaeal 

Guijo 

Yaeal 

Xarig 



Lumbayao.. 
Batete 



Total . 



4.47 


5.54 


3. 46 


4.29 


3. 28 


4.07 


2. 73 


3. 38 


2.40 


2.98 


1.00 


1.24 


3(3. 99 


45. S6 


3.74 


4.64 


3.07 


3.81 


37.41 


45. 69 


81.21 


100 
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Tahi.k X\ It'iehl m i/anil lypt—trus \U centimeters and over in diameter 
average of ."/./? hectares). 



Average Per cent 

<< icntilir naiiK Common name, per of total 

hectare. stand. 



I uitkrui aki'a« kae intern. 

lba»>i iihiauta\"v\. --. . - YaeaL 50.37 17.4 

I'cnlnt in*' I'ontm lx Merr A Knife .. White lanan \ )( . (| ^ 

r<ira»li'»,a jilntitn Braiidis . Bagtieim lanan I 

t>il>tfri>cnti>ii*s\>. Apitong 12.05 4.2 

S ,nna niiiM ttlllliie tillijo -- Hi. *} 7 

Calnnti launn 12.31 1.3 

<h>,rm ^minuihi Tnrcz. " ._. Danlig lanan 1 ^ ^ 

SV<>r»ii/ii , 'fur<ic*n .Mi<j.V Almon lanan.. ./ 

l"a//<visp. Narig - -- •'>• 14 2.1 

//r>/*Mi *sp. - Malayaeal— 2. S3 1. 

Total lhi*trrocaryavene . ... .... 136.01 47. 

8tkk< i i.iai kak: 

Tarrietia jnvaniai Blnine... Lnmbayno.. 21. 35 - , 

Lkgv.minosae: 

Kiuaiodendrun altmiifutinm Merr. «k Knife Batete _ 7.29 2.0 

All others . 124.35 43 

Total ... - - - - 2.19.00 I 10U 



Table XVI. Volume in luuan type — trees 'dJ centimeters and over in diameter 
{average of 15 hectares). 

Average Percent 

Scientilic name. Common name. per of total 

heetare. stand. 



I HlTEItOC'A Kl'At'EA E: 

J'fiitucmt nttdnrta Merr. A: Rolfe .. 

1'aranhorfn jttiratn Rrnndis .... 

Miorta K<jimmnt<i Turest.? - 

Sknrta fnrjii rat-( n Mi<j.V .. .. 

Sh it rca </« i*o Bl n m e . 
DilttcrornrpiiH up. . 
//'</"<! i>l>m'tt*i Vjil. 

«i?sp. . 

\'ntirn sj>. 

Total Di/iMfornrparcae 

STKRf I'MAf'KAR: 

Tnrrirtin jnrmiira Blume 

Lecv.minosae: 
Kinai'tdnntion utt* rnifnliittu Merr. A: Rolfe 

All others I 

Total . ------ 



Cubic 
mctera. 

White launn . \ . 

) 51.14 17. n 
Bagtican Innan I 

Danliglauan l ^ ^ _ . 

Almon lauan ) " 

Calunti lanan 17.00 5.8 

(iuijo 13. 6S 4.6 

Apit4>ng . 12.76 4.4 

Yucal 9.09 3.1 

Malayaeal. . . . s. 57 2.9 

Narig . . . 1.55 .5 

135.70 4(i.3 



Lumhayao... . __ 12.34 1.2 

Batete . 0.27 2.1 
13S.42 47.4 

292. 73 100 
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These figures show the bulk of dipterocarps to be not so high here as 
in some other forests, yet the preponderance of that family is still too 
apparent to be overlooked. 

The following, giving some idea, of the composition of the forest, is 
a list of the principal trees other than those mentioned in the yield and 
stand tables : 

F ag AVEAE-Qua'c us sp. ; Clmaceae-OJ/is sp. ; Moraceae-..! rtocurpus communis 
Forst.; AxoxACEAE-CaHawflfWHi odoratum Baill.; Myristicaceae- J/ {/ns*iea spp.; 
ROSACEAV-Parinarium griffithianum Beuth.; B urseraceae- rVf narin m spp.; Legu- 
mixos AE-Erythrophlocum dvnsiflorum (Elmer) Men-., Albizzia sapouariu Blnme; 
Evphorbiaceae-C yelostcmon spp. ; AXACABMACEAE-Koordersioclendron pinnatum 
Merr.; 8apixdaveae-Eu phoria einerea Radlk., Pometia pinnuia Forst. ; Ruamxa- 
CEAE-Zizyphus zomtlatus Blauco ; TiLlACEAE-6'reir i'a stylocarpu Warb.; Stercu- 
LiACEAE-Pterospennum spp., Pieroeymbhtm tinctorium Merr.; Guttiferae-CViZo- 
phylhtm spp... Gaveinia spp.; Dipterocarpaceae- Hopea spp., Anisoptera sp.; 
LYTHRACEAE-La#ers/roe?}na piriformis Koehne; Combretaceae- Term inaliu nit ens 
Presl; ^SIyj&taceae-E ugenia spp.; Sapotaceae-Po la q uhun spp.; Ebexaceae-Dios- 
pyros spp.; ApocYXACEAE-TUrip/itia ktniti Merr.; Verb e x a c e a e- T * / c-jc Httoralis 
Deene., Yitex aherniana Merr.; RjJBlACEAE-Sareoecphalus eordatus Miq. 

FORESTS OF LEYTE, MIXDOKO, AND VARIOUS PARTS OF LUZON, AND 
MINDANAO. 

Rough estimates of timber made in the Darao District of Mindanao 
show also the predominance of dipterocarps. On the Island of Samal 
near Davao, at least 80 per cent of tlie volume of the forest is composed 
of dipterocarps, mainly Pcntacme contorta Merr. & Rolfe, Parashorea 
ph'cata Brandis, and Shorea guixo Blume. Untouched forests on the 
mainland at the head of Davao Gulf showed the dipterocarp forests reach- 
ing to the tide-water in many places and even occupying all but the 
frontal zones of the beaches. 

The above represent regions in which more or less detailed studies 
have been made by the author. More hurried trips made in the Provinces 
of Tayabas and Camarines on the Island of Luzon, in the District of 
Zamboanga on the Island of Mindanao, and on the Island of Leyte, show 
that the large bodies of forest are composed of dipterocarps in greater 
or less proportion usually running over on an average TO to SO per cent 
of the bulk. The published work of Merritt 8 for Mindoro and the 
unpublished results of Ourran, Hagger, Klemme, and other foresters in 
the Bureau of Forestry for various parts of the Island of Luzon, of 
Hutchinson for parts of Mindanao, and of Eosenbluth for northern Leyte, 
give results in entire confirmation of those mentioned above. 

8 M. L. Merritt. The Forests of Miudoro, Bureau of Forestry (Philip.) Bull. 
8 (1008) 1-51. 
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Sl'MMAHY OF STAND AND VULUMK. 

The following is a summary of the stand and volume tables given in 
this paper. 

I 'or rent of JH/tln- 
ttrarjHircac l>y 

Loealit> . 

Stand. Volume. 



Bataan I'rovjjH'f, Luzon. 

1 iniuy . , «HJ. 0 iis. so 

M indom: 

Narratype . ... 33. 11 53.70 

]] ipiHiHe t\|.< . . ...... 11. 50 66.00 

N turns - _ 89.4 95.00 

ZainhoanjjM, Mindanao: 

Yacaltype .... .. .. 43.7 47.00 

Lanan type .. . 15. SG 46.3 

Samal Island. Mindanao "80 

Lcyti- sap .- _ «^ ^^g^jpPBPr . . . MM 

Masbate _ . 47.5 



» Estimated. 

It will be seen from the above that from 33 per cent to 89 per cent 
of the stand and 4G per cent to 95 per cent of the volume of these forests 
are composed of species of the Diptcrocarpaccae. It is estimated that at 
least 70 per cent of the present virgin forest area comprising some 40,000 
square miles is of like nature. Such a forest has been found in practically 
all classes of habitats from sea level to an altitude of approximately 900 
meters on the largest mountain masses. Within these forests, to be sure, 
there are local conditions such as character of soil, steepness of slope, 
exposure to severe atmospheric conditions, and those due to artificial 
interference, that do not favor dipterocarps at the present time. However, 
the vegetation in many of these situations is only transitory in nature 
and may he considered as stages in succession toward some form of the 
most successful forest, viz, the dipteroearp forests. As mentioned here- 
tofore it is not the intention to discuss in this paper the different types, 
nor the different stages of succession. Briefly it can be stated that a 
representative of a climax forest is found in Negros where the bulk reaches 
about 429 cubic meters per hectare of wood. Here it is believed that a 
combination of edaphic, climatic, and biotic factors have reached the 
optimum necessary to the establishment of most successful growth in 
the Philippines. The climate is uniform as regards temperature, and 
with the exeeption of a short dry season interspersed with showers it 
is fairly uniform as regards humidity and rainfall. The topography is 
composed of gentle slopes so that the soil wash is not great nor in the 
rainy season is there an accumulation of excessive moisture in the soil. 
It is probable that originally a greater part of the area of the Philippines 
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which is now under cultivation or in grass, and that has physiographic 
features similar to that of the Negros forest mentioned above had a 
forest that contained a similar composition and volume. 

The forests of the Bataan and Port Banga regions on the other hand, 
are handicapped by less favorable climatic and edaphic conditions. The 
dry season is more pronounced and the topography is rough, in consequence 
of which the bulk of the forest is much less and the composition is more 
complex. 

Again, the delta plain of Mindoro, which has a climate similar to that 
of northern Ncgros, during the wet season is periodically flooded by rain, 
which makes the soil excessively moist during a part of the year. The 
volume of the forest is consequently much less and the forest more 
complex in composition. 

In temperate regions, generally speaking, the nearer success that 
mature forest growth attains, the simpler the arboreal composition. From 
the above the conclusion can be drawn that in this respect tropical virgin 
forests are like those found in temperate zones. 

ECONOMIC CONSIDERATIONS. 

The economic aspect of the predominance of dipterocarp forests in 
the Philippines is significant. The high percentage of the members of 
one family, in many places approaching pure stands, and the comparatively 
high bulk per unit of surface make lumbering on a large scale with 
modern methods possible. In the previous tables the bulk per hectare 
is given in cubic meters, regardless of whether the trees are sound or 
decayed. Making liberal allowances for unsound timber the regions 
investigated are conservatively estimated to run from 8,000 to 30,000 
or more, board feet per acre. Individual acres will yield 100,000 or 
more board feet. Including all species, the volume of the dipterocarp 
forests in the Philippines is estimated to be about 200 billion feet of 
lumber board measure. 

The impression is general that tropical forests yield woods that can 
not compete with the coniferous woods of temperate regions. Fernow 9 
speaking of the lumber supplies of Australia, Brazil aud other South 
American countries states the following: 

"The valuable hardwoods of those countries, possessing excellent quality 
besides their beauty, for which we use them at present, will never be 
able to compete or supplant our own materials, for they occur in single 
individuals scattered among hundreds of other species ; so that to supply 
any considerable quantity of any one kind requires culling over many 
acres, which renders them too expensive for general use/' 

What are the facts of the case as regards the Philippine forests ? It is 
true that with the exception of very limited stands of pine, the forests 
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here sire m)IH}h»m'.| of hro;id-lea\ cd trees, and would, in the United State? 
.,t lea>t, be clawed as hard woods. In texture, however, a large per cent 
of i lie trees* produce woods with t ( ie general ineehanieal properties of 
pilio and other conifers. 

The diptt rnearp woods may he divided into three groups. Of these the 
mum* {/'cut/Hint coniitriti, Parnsliun-n pliratn and a number of speeies 
of Shon/i). though slightly harder, are not dissimilar to the white pines 
in ineehanieal strueture. They are being used in the Philippines for 
lighter elas.*es of general const met ion and hid fair to replace all imported 
woods of like qualities. 1 " 

The apitoiigs (species of Diptrrurarpus and Sltorea yniso) will compare 
favorably with the hard pines and are being used for heavier classes of 
general construction. The ratals (certain species of ITopeu, Yalica, and 
Short a) arc hard and durable and are used for general construction 
work, especially when 1 contact witb the ground is necessary. However, 
the great bulk of the Philippine forests is composed of trees that yield 
timber of the grades of lauan and apitong. Of the trees other than 
dipterocarps found in the dipterocarp forest probably one-half of the 
hulk is composed of woods that would grade with the lauans or apitong. 
Of these the family Amuardiaceae produces KoorderxiodemJron pinnatum 
(amuguis), Dntrotifu melum duo (dao), M ant/if era aldsnima (pahutan) ; 
in the Supotarraa are Illipe ru mi flora and several speeies of Pahujiiimn : 
in the Stcrrulvivrac are Tarrirlia jaranica (lunibayao) and other species 
of several genera; in the Sapindarear is Pometia pittnala (malugay) ; in 
the /'humnacrar are specks of Zizyphus (balaeat) ; in the Combrelaceae 
are several speeies of Tor mi it alio, and in the Rnhiacene is Sarcocrphalus 
rordalus (bancal ). n 

The prevalent idea that I he tropics produce nothing but hardwoods 
suitable for special uses like the teak for shipbuilding, and the mahoganies 
and their substitutes, for tine interior finish, furniture and cabinet making, 
is due, in the Philippines at least, to a number of causes. 

1. The wood-destroying forces in the tropics are much greater than 
in temperate regions. The continual heat and moisture favor the rapid 
development of fungi, and with the presence of anay (white ants) tend 
to shorten the duration of untreated timbers in almost every class of 
eonstruetion. consequently bard durable timbers arc sought for permanent 
structures. 

<?. The cost of extracting such timbers by crude methods (animal and 

"On account of color ami line figure, when quarter sawn, the best grades of 
the lauans an* valuable for furniture, cabinet making, and line classes of interior 
finish, and are used extensively as such. 

"Sue Foxworthy. F. \V. Philippine Woods, This Journal 2 (1907) liotuni/ 
:J51-4U4, and (iardner, R. Mechanical Properties ami Uses of Thirty-four Philip- 
pine Woods, Bureau of Forestry (Philip.) Bull. 4 ( lt)0fi) l-0fi, for description of 
the uses and ineehanieal properties of these woods. 
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manual labor) is great, but the ruling high prices justify the expense. 
The cost of extracting the softer woods by the same methods is as great 
or nearly as great because the logs are usually much larger in size. The 
price paid for such logs is comparatively low so that the profits, if any, 
are much lower. The introduction of modern logging machinery will 
reduce and is reducing the cost of logging greatly. 

3. The demand for great amounts of cheap construction timbers is 
supplied by bamboo stems or palms, and small or young dicotyledonous 
trees. 

-i. No widespread attempt has ever been made to place the general 
construction woods of the tropios on the markets of temperate zone?. 

It is shown from the above that the volume per acre of the dipterocarp 
forests of the Philippines is great enough to allow lumbering operations 
on a large scale, and the supply is sufficient to allow a large per cent for 
export of the cheaper classes of timber. It is believed that in time such 
timbers will be exported to temperate regions and sold at a price that will 
allow them to compete successfully with timber of a like grade. That it 
is not done at the present time is due to certain unfavorable economic 
conditions, which will in time be overcome. 

The amount of timber in the Philippines is limited, principally because 
the land area of the Philippines (about 120,000 square miles) is small, 
with a virgin forest area of approximately 10,000 square miles. What 
proportion of this will ultimately be absolute forest land, to yield con- 
tinuous crops of timber is not yet known. Large deforested areas are 
on non-agricultural land. It is shown that so far as the Philippines 
are concerned the forests yield mostly general construction timbers, which 
are as a rule practically unknown to the temperate zone markets of the 
world. Borneo with an area approximately two and one-half times that 
of the Philippines is rich in dipterocarps and because of its smaller popu- 
lation probably has a much larger percentage of virgin forest area than 
the Philippines. There as well as in other parts of the thinly settled 
Malayan regions, so far as is known, no attempt has been made to take 
an inventory of the forest resources. In thickly settled Java nearly all 
of the accessible virgin forest area has been removed. With the exception 
of eny (Dipterocarp us tuberculatus Eoxb.) and sal (Shorea robusta 
Gaertn.), the dipterocarps of Burma and tropical India are little known 
outside local markets. Concerning the forests of Burma I quote the 
following from a letter of M. L. Merritt who recently visited a small 
portion of this region. "Naturally I saw more of the plains and low 
hill forests than any other. Here teak (Tectona grandis) and pyingado 
(Xylia dolabriformis) are the two species which they regard as being 
most valuable. The former is very scattered and I doubt if there will 
be one-half to one-third trees to the acre. Pyingado is more numerous 
and will run approximately one to three trees per acre. The dipterocarps, 
Dipterocarpus alaim and Dipterocarpus lac vis, both of which resemble 
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Itipti roairfttus tjrauUiflorux and I Hptrnu (trims vcnticifluus in shape of 
bole, habits of growth and wood as well as fruit, and Diplerocarpus 
lubtrcuhitus occur stuttered all through the forest and probably have as 
large a yield as there is of all other species combined. They are not 
logged, however, except in the more accessible places. I also noted a 
Parashumi and a Shurea in the forest." Foxworthy 12 states that if all 
wood* oilier than the dipteroearps were excluded from the markets of 
the tropical Fast, the markets would hardly feel the difference. 

So much for the Asiatic tropics. Will the tropical regions of Africa 
an 1 South America show similar quantities of general construction 
timbers in their virgin forest? So far as I know, economic and scientific 
explorations have been mainly attempts, from the viewpoint of the 
lumberman, to lind \aluable hardwoods of the mahogany grade or hard 
durable timbers. The forests as a whole have not been sized up from the 
standpoint of the forester with a view to the utilization of all the species. 
From the results of the investigations given above, made in the Philip- 
pines, it is probable that the \irgin forests of South America and Africa 
wi 1 -how that a greater part of their bulk will consist of woods suitable 
for general construction purposes of certain classes, which can, with the 
introduction of modem methods of logging and milling and with improved 
economic conditions that are sure to come with the development of the 
tropics be placed in the markets of the temperate regions at a cost that 
will enable them to compete with woods of similar qualities found in 
virgin forests in temperate regions or grown there as successive crops. 

In the T inted States an inventory of the natural resources is being 
made with a view to conserving them. An attempt is being- made to 
extend this conservation inventory to other parts of the world. So far 
as the forest resources of the world are concerned I believe that there is no 
problem that will ultimately yield greater scientific and economic results 
than an inventory of the forest resources of the tropical world. This will 
include a mapping of the forested areas, a rough estimate of the standing 
timber, and a brief description of the areas as regards their lumbering 
possibilities and the classes of timber found. 

.Mention was made abo\e (page 701) that increment should be con- 
sidered as a factor in an estimation of success in forest vegetation. In 
some forusl trees of the Philippines rings of growth occur. Tn others 
these are lacking or obscure. Jt is not known whether these rings are 
annual or only seasonal. On this account no estimate can be made of 
the annual increment from rings of growth. Actual measurement of rate 
of tree growth in the tropics is not extensive enough to be of general 
application. It is believed, however, that the rate of growth in the 
tropics is much greater than in temperate zones, that generally speaking 
the soft wood forest trees will reach maturity in one-half to two-thirds 

2 Foxworthy, F. W. 1 ndo- Malayan Woods. This Journal 4 (1909) Bota n y 50fi. 
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of the time they require in regions where the climatic conditions inhibit 
growth entirely for a considerable part of the year. If bulk alone is 
considered as a measure of success in forest growth, the virgin forests 
of some parts of the temperate regions are surely more successful than 
those of the tropics. This is especially true of the northwestern part of 
the United States where exceedingly heavy stands of coniferous forests 
occur. But if the annual increment is also used as an element of success 
it is believed that some tropical regions are capable of producing more 
bulk per year than temperate regions. Again, this is of economic 
importance. While the land area of the north temperate zone is much 
greater than that of the tropics and the absolute forest land (that is land 
that is better fitted for forest growth than agriculture) is also much 
greater, this inequality is in a measure offset by the possibility that each 
acre of land in the tropics can probably produce from one and a half to 
two crops of timber for one crop in temperate regions. A theoretical 
discussion of the causes of the shorter lives of tropical trees is reserved 
for another paper. 

I wish to express my thanks to E. D. Merrill, Botanist of the Bureau of 
Science, for assistance in referring tree species to their scientific names, 
and especially to H. M. Curran, Forester in the Bureau of Forestry, for 
valuable suggestions in the preparation of this paper. 
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EXPLANATION OF THE PLATES. 

Plate XXXII. A tree of Dipleroearpus rernieifluus, (pauao). showing the form 
of the hole and crown. Bataan Province, Luzon. 

XXXIII. Interior view of a dipterocarp forest on a delta plain in Mindoro 

showing scattered large trees. 

XXXIV. Interior view of a dipterocarp forest in Masbate. The trees arc 

all one species. Pa rash area plieata, (hagtican lauan). 
XXXV. Outside view of a dipterocarp forest in Xegros, on the lower 
slopes of Mount Silay. This forest will yield over 30,000 feet 
per acre, board measure, clear lumber, and consists of an 
almost pure stand of a pi tony and hiuaii. 
XXXYI. Interior view of a dipterocarp forest on the lower slopes of 
Mount Silay, Xegros. The trees are red lauan and ahnon, 
species of tfhorea. 

XXXVII. Interior view of a dipterocarp forest on the slopes of Mount 
Silay, Xegros. The trees are tanguile, ahnon, and red lauan, 
all closely related species of Shorea. 
XXXVIII. Interior view of a dipterocarp forest on the lower slopes of Mount 
Silay, Xegros. The trees are red lauan and ahnon, species of 
8 ho r en. 
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